Essential oils from newly produced (2017) and previous season crop (2016) of cumin (Cuminum cyminum L.) seeds collected from local farmers in Dongla area, north Sudan were extracted and analyzed to determine the effect of storage period on volatile oil yield and quality. The essential oil was extracted using hydro distillation method. Identification of the volatile compounds was performed using gas chromatography-mass spectrometry (GC/MS). Results revealed that oil obtained from cumin (Cuminum cyminum L.) was pale yellow. With respect to oil characteristics, the specific gravity, refractive index, acid value, ester value and other quality characters were not significantly different between the stored and newly harvested seeds. Thirty-eight compounds were separated and identified in cumin seeds essential oil in both seasons with some minor differences in some components between 2016 and 2017 samples. Major effective components of cumin seeds volatile oil were cumin alcohol (4-isopropylbenzyl alcohol), cumin aldehydes as 4-Isopropylbenzaldehyd and 7,7-dimethylbicyclo (4.1.0) hept-3-ene-4-carbaldehyde known as carenal, terpinenes as γ-terpinene and α-terpinene (1, (1-methylethyl) and 1,3-cyclohexadine-1-methanol, 4(1-methethyle)-), β-pinene, o-cymene and p-menthadienol in both stored and newly harvested samples. Differences between the samples season wise were very minor with respect to type of volatile components but percentage oil yield was largely decreased by storage period.
Int. J. Analytical Mass Spectrometry and Chromatography lieved to be a native from the East Mediterranean to East India. It is a herbaceous and medicinal crop and one of the oldest and popular seed spices worldwide after black pepper. It is known under various names in different countries [1] [2] . Cumin seed is generally used as a spice for foods in the form of powder for flavoring different food preparations [3] . It also has a variety of medicinal properties [4] .
In Sudan, cumin spread along the Nile valley and some other parts where it continues to be sown by smallholders in the winter season to provide flavoring material. The cultivation of the crop is widely spreading especially in the Northern parts of Sudan, but very few or no attention was given by researchers to the plant [5] .
Essential oils are the volatile fragrant components from various plants with significant trade value, nationally and internationally, for several uses [6] . All true essential oils are volatile aromatic secondary metabolites of plant origin.
Their occurrences differ from one plant to other according to type of plant part containing oil [7] . Cumin seeds contain 2.5% -4.0% volatile oil and aldehydes or cuminol, which attributes to the aroma, and are considered as the major oil constituents [1] .
Very few works were devoted by Sudanese researchers to improve crop productivity and processing, therefore, the general and the main objective of this study is extraction and characterization of essential oil from cumin (Cuminum cyminum L.) seeds with specific objectives of: − Extraction of the volatile oil of cumin (Cuminum cyminum L.) by hydro distillation.
− Identification of volatile components of oils using gas chromatography-mass spectrometry (GC/MS).
− Investigation of the effect of one season storage of cumin (Cuminum cyminum L.) schizocarp fruits (traditionally called seeds) on their volatile oil qualities. 
Material and Methods

Plant Material and Essential Oil Extraction
Oil Analysis Procedure
The composition of the essential oil was analyzed using gas chromatography-mass spectroscopy technique. GC-MS instrument used was model 
Results and Discussion
Oil obtained from cumin (Cuminum cyminum L.) was pale yellow. Hydro distillation of cumin seeds produced a percentage yield of cumin essential oil of 2.45% and 4% (v/w) of volatile oils, sample 2016 and sample 2017 respectively. This significant reduction in essential oil yield in stored sample was in line with that obtained by [9] in coriander stored oil. Flavor of essential oil of cumin seeds was slightly bitter, strongly aromatic with some strong dislikable odors. The es- Table 1) .
Identification of cumin seeds volatile oil components extracted by hydro distillation and analyzed using GC/MS are shown in Table 2 and Table 3 . compounds isolated by [10] . There were some differences in some components between 2016 and 2017 samples (compounds No.20 and 21 2-Decyn-1-ol and 3-cyclohexane-1-carboxaldehyde, 134-tri in Table 2 and No. 23 and 32 Phenol, 3-(1-methyl ethyl)-and Naphthalene, 124a, 568a-hexahydro-47 in Table ( 15.41%), 1,4-Cyclohexadiene, 1-methyl-4-(1-methylethyl)-known as γ-terpinene (9.92%), Bicyclo (3.1.1) heptane 6-6 dimethyl 1-2 methylene known as β-pinene (6.56%), 1,3-cyclohexadine-1-methanol, 4(1-methethyle)-known as α-terpinene (4.88%), Benzene, 1-methyl-2-(1-methylethyl)-known as o-cymene (2.64.), and 1,4-cyclohexadine-1-methanol, 4(1-methylethyle)-known as p-mentha-1,4-dien-7-ol (1.56%). Results obtained were comparable to that obtained by [11] . Major compounds and their molecular weight, formula and chemical structure were presented in Table 4 . Most cited literature refer to the fact that cuminaldehyde considered the major compound followed by alpha or gamma terpinene [12] [ 
Conclusion
Storage period reduced oil yield but oil characteristics including chemical, physical and constituent properties remain with negligible change.
